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Introduction
Due to population growth and urbanization, projections suggest that two-thirds of the world's population will reside in urban areas by 2050, with most of this increase occurring in Asia and Africa (UNDESA 2014) . Planning for and managing this changing population distribution will require better understanding of new migration patterns and the impacts of internal migration. This includes a better understanding of female migration, which has been historically underestimated, with analyses focused on male migrants or assumptions that migrants were male (Caldwell 1969; Zlotnik 1995) . Knowledge of female migration patterns is scant despite increased recognition and reporting of the feminization of internal migration (Hofmann and Buckley 2012; Beegle and Poulin 2013) . Research from South Africa challenges the assumption that females represent the residentially stable population, finding women in rural areas to be highly mobile (Camlin, Snow, and Hosegood 2014) . In Malawi, where young women now migrate more than young men, assumptions of traditional patterns of matrilocal residence following marriage no longer hold (Beegle and Poulin 2013) . As evidence reveals changes in the sex composition of migrants, it also reveals changes in the reasons for migrating.
While both sexes may attribute their migration decisions to factors such as the need to seek employment or a lack of independence at the place of origin, genderspecific factors emerge. In South Africa, girls experience an increased risk of moving out of the household following a parent's AIDS-related death compared to boys; families experiencing a death may expect girls to perform caring duties elsewhere or may prefer to keep boys (Ford and Hosegood 2005) . In Ghana, girls and women attribute their migrations to the need to accumulate property for marriage; to avoid harm, including female genital mutilation; and to avoid forced or arranged marriages that may be polygamous (Anarfi and Agyei 2009) . 5 These factors influence both the decision to migrate and the choice of destination.
Data from Ghana's two most recent Population and Housing Censuses (2000 and indicates that there are more female than male internal migrants, particularly at younger ages (GSS 2013c) . The growing number of younger migrants puts increasing pressure on social services and employment opportunities in urban areas. Some migrants move to Ghana's urban areas independent of available resources or employment opportunities (Agyei and Ofosu-Mensah Ababio 2009 ).
This study analyses Ghana's 2000 and 2010 Censuses using census microdata disaggregated by sex to provide a comprehensive picture of internal female migration at all ages. We use direct and indirect techniques to analyse the patterns, trends, and determinants of contemporary female migration. Our comparative analyses are the first to exploit national data from the 2000 and 2010 Censuses with a view to understanding the gendered dimensions of migration in Ghana.
Background
Migration in Ghana
Migration has historically been a way of life in West Africa and migration within Ghana is no exception. Ghana's internal migration is primarily a north-south phenomenon established well before the census started officially recording migration data in 1960 (Agyei and Ofosu-Mensah Ababio 2009 ). Since 1960, each census has recorded large out-migration streams from Ghana's northern regions and significant inmigration streams into the Greater Accra Region, with Ghana's 2010 Census recording an intercensal in-migration rate of 40.72% for Greater Accra (GSS 2013c). Nearly onethird (32.2%) of the Greater Accra Region's population is between the ages of 15 and 29 years, due to a high rate of age-selective in-migration and rapid natural increase (GSS 2013b) . Migrants residing in Accra also tend to be long-term migrants, with only about one in ten having moved in the 12 months prior to the 2010 Census (GSS 2013b). As a result, Ghana's urban centres (Figure 1 ) are facing growing challenges brought on by unemployment, inadequate sanitation, and the development of shanty towns. Of the 1.6 million migrants residing in the Greater Accra Region during the 2010 Census, about 10% originated from Ghana's three northern regions (GSS 2013b) .
With growing social acceptance of female independence and mobility, girls and women are now the majority of Ghana's internal migrants. Among adolescents, females migrate from Ghana's rural areas to the country's urban areas at greater rates than males (GSS 2013a) . The same pattern exists among youth aged 25 years and younger, with girls and young women comprising 60.5% of migrant youth (Anarfi and Appiah 2009) . Girls frequently migrate before completing their education. Depending on the estimates, between 50% and 80% of female migrants have no formal education (Agyei and There is debate about whether independent child migrants decide to migrate primarily as a result of poverty or for economic reasons (Anarfi and Agyei 2009) . Commonly cited causes of child migration include deteriorating agricultural land, drought, poor market facilities, poor transport networks, lack of employment opportunities, and lack of desire to participate in the agricultural industry (FrempongAinguah, Badasu, and Codjoe 2009). Urban-pull factors and rural-push factors also influence children's migration decisions. Push factors for child migration include parental inability to cater for their children's needs, ethnic conflicts, lack of privacy and money, lack of interest in schooling from parents and/or children, maltreatment by family members, desire to prevent being given away in marriage, and lack of independence (Frempong-Ainguah, Badasu, and Codjoe 2009). Pull factors for child migration include assisting a sibling with work, schooling, learning a trade, working for money, experiencing city life, and staying with a relative (Frempong-Ainguah, Badasu, and Codjoe 2009) .
Child migrants experience a number of problems related to either their work or their young age: for instance, a decline in business, cheap prices for migrant services, harassment from city guards, financial problems, physically demanding work, work that is too difficult, no/insufficient work, no place to sleep, and high taxes . Given these challenges, child migrants frequently return to their place of origin (Addoquaye Tagoe and . A survey conducted in northern Ghana among returned child migrants found that other reasons for children's return included continuing their education, changed marital status, and being needed at home (Addoquaye Tagoe and Kwankye 2009). As children (and their families) appear to constantly weigh the costs and benefits of migrating to and from their place of origin, repeated migrations may occur (Anarfi and Kwankye 2009 ).
Gender and migration
Defining the roles of girls and women as daughters, wives, and mothers has failed to recognize women's work beyond reproductive labour (e.g., caregiving, household labour, unpaid work). This narrow view of female roles is present in the literature on migration. Migrant girls and women may be classified as 'dependent' or 'independent' based on whether they migrate as daughters and wives or as members of the workforce (Llácer et al. 2007: ii4) . Similarly, the migration literature has referred to girls and women who migrate with fathers and husbands as "passive" rather than "active" migrants (Findley 1989) . These labels are absent from the literature on migrant boys and men. Male migrants are not classified according to their relationship to their mothers and wives.
In addition to using different language to describe the migration of girls and women, the migration literature has historically overlooked the roles of female migrants. Girls' and women's forms of migration and their migration-related employment have often been invisible and unrecognised, especially with regards to migrant domestic work (Elias 2010) . This invisibility stems from research in the 1960s and 1970s in which researchers often assumed migrants were male, focusing analyses on male migrants and historically underestimating female migration (Caldwell 1969; Zlotnik 1995) . Sex-disaggregated census data increasingly shows growing mobility among girls and women, with migration rates frequently balanced between the sexes (Beegle and Poulin 2013; GSS 2013c; Camlin, Snow, and Hosegood 2014) . While census data is limited to sex-disaggregated analyses, examining differences between the migration patterns of women and men is the first step in advancing our understanding of gender and migration.
Migration increasingly allows girls and women to challenge traditional social roles in rural societies (Guo, Chow, and Palinkas 2011) . In Ghana, girls challenge these roles by independently deciding to migrate (70% of girls vs. 54% of boys) and by personally financing their migrations (57.6% of girls vs. 34.9% of boys) (Anarfi and Agyei 2009 ).
Research from the Democratic Republic of Congo and Senegal finds that, in patriarchal settings, women's access to and support from migrant networks is crucial in order for women to migrate (Toma and Vause 2014) . Upon migrating, migrant women develop and strengthen community ties by strategically giving gifts, sharing food, caring for children, and participating in reciprocal labour (Tufuor et al. 2015) .
Evidence suggests that gender-specific factors may influence girls' and women's choice of destination. Based on a survey of 450 child migrants residing in Accra and Kumasi in 2005, researchers found that migrant girls were occasionally pursued and recaptured by their families; this finding may illustrate one of the reasons why many females decide to move to Accra, the urban centre that is furthest from the northern regions (Anarfi and Agyei 2009 ). In addition to choice of destination, gender may influence where migrants work. In Accra, public spaces have historically been gendered: markets are associated with female entrepreneurship, whereas bus stations are associated with male entrepreneurship (Thiel and Stasik 2016) .
When mothers migrate, it can lead to restructuring of the parent-child relationship as well as paradoxes pertaining to mothers' caregiving role (Resurreccion 2009; Contreras and Griffith 2012) . With economic support now a key component of 'superior motherhood,' this type of support comes at a cost for migrant mothers: mothers may be absent from their children's lives and unable to provide their children with emotional support and care from afar (Contreras and Griffith 2012: 62) . Migration can enhance the value of motherhood, as mothers provide increased resources and improved material conditions for their children; however, migration can also diminish motherhood, as other family members are called upon to provide childcare responsibilities in the mother's absence (Contreras and Griffith 2012) . In this regard, mothers migrating independently without their children are in fact dependent upon family members' ability to fulfil the daily caregiving role.
Data sources for analysing migration in Ghana
Ghana's internal migration data comes primarily from the decennial censuses and ad hoc population surveys, as Ghana has no population register or administrative data suitable for migration analyses. While census data provides limited depth of information on female migration, it provides the most comprehensive source of evidence on female migration at all ages that can be exploited using demographic techniques. Ad hoc subnational surveys and research on female migration in Ghana are localized and small-scale, precluding national-level analyses (Awumbila and ArdayfioSchandorf 2008; Anarfi and Kwankye 2009 ). These studies address important aspects of migration, such as push-and pull-factors underlying independent child migration, childcare practices among young migrants, and migrants' livelihood strategies. National migration data comes from the Ghana Migration Study (1991) (1992) , "Development on the Move" migration study -2009 ), Ghana Demographic and Health Surveys (conducted in 1988 , 1993 , 1998 ), Ghana Living Standards Survey (conducted in 1987 , 1988 , 1991 -1992 , 1998 , 2005 -2006 , and post-independence censuses (1960, 1970, 1984, 2000 and 2010) . Each of these data sources has strengths and limitations for national-level analyses of migration.
The 1991-1992 Ghana Migration Study (GMS), developed in response to inadequate migration data in prior censuses, provided a depth of migration data unparalleled by more recent surveys. It collected evidence on the processes, mechanisms, and effects of internal migration; however, this survey has not been repeated (Twum-Baah, Nabila, and Aryee 1995). Despite its relative depth of migration data, the 1991-1992 GMS has significant limitations: exclusion of child migrants younger than 15 years of age; documented implementation challenges, such as inaccessible enumeration areas (i.e., resulting from floods, ethnic conflicts, and broken transportation); and lack of technical assistance required to implement the survey (Twum-Baah, Nabila, and Aryee 1995).
To fill evidence gaps in migration's developmental impacts and policy that were unaddressed in the GMS, the Regional Institute for Population Studies at the University of Ghana and the Global Development Network collaborated in 2008-2009 on a nationally representative survey entitled "Development on the Move: Measuring and Optimising Migration's Economic and Social Impacts" (Yeboah et al. 2010 ). This study focused on international migration and its socioeconomic impacts on households and individuals remaining in Ghana.
Ghana's Demographic and Health Surveys (GDHS) (1988, 1998, 2003, and 2008 ) have each asked the same single question about migration -"How long have you been living continuously in (NAME OF CURRENT PLACE OF RESIDENCE)?" -and defined migrants based on how long they have lived in the enumeration area (GSS and IRD 1989; GSS and Macro International 1999; GSS, NMIMR, and ICF Macro 2004 2009 ). This question has several drawbacks for measuring migration. It precludes identification of types of migrants (e.g., internal, international) and calculation of subnational interregional migration flows. The 1993 GDHS included a five-question migration module that went beyond birthplace to include whether or not the respondent had lived elsewhere for at least six months, age at first migration, and reason for first migration (GSS, GHS, and ICF Macro 1994) . Most recently, the 2014 GDHS asked respondents how many times in the last 12 months they had been away from home for one or more nights and whether they had been away from home for more than one month at a time (GSS, GHS, and DHS Program 2015) . These questions have not been repeated, preventing comparative analyses across GDHS. Furthermore, GDHS sampling in Ghana excludes girls and women outside 15-49 years of age.
The Ghana Living Standards Survey (GLSS) assesses living conditions in Ghanaian households using a nationally representative sample. In the household roster, the 2012-2013 GLSS6 captures region/country of birth (question 11) and how many months during the past 12 months the person (aged six months and older) has been away from this household (question 22). The survey also contains a ten-question module on migration (Section 5A) that collects data such as timing of move/return, intentions to stay, occupation and industry of migrant labour, and reason for migrating. The GLSS6 is a valuable source of migration data since this migration data is linked to detailed individual-and household-level sociodemographic data; however, the tenquestion module is asked only of household members aged seven years or older.
Data and methods
Data
Through the Ghana Statistical Service (GSS), we obtained a 10% random sample for both the 2000 and 2010 Censuses along with all available questionnaires, manuals, codebooks, and reports. To assess data quality, we reviewed the post-enumeration surveys conducted to assess coverage and content errors (GSS 2003 (GSS , 2012 . Three months after the 2000 Census, the post-enumeration survey sampled 200 out of 26,716 enumeration areas to collect data on eight selected census questions, including place of usual residence (GSS 2003) . The post-enumeration survey data was matched to the census data and reconciled where necessary. Unfortunately, planning for the 2000 postenumeration survey was more effective than its data management; the 2000 postenumeration survey data is physically missing, preventing analysis of whether or not the final census results required adjustment. Implementation was greatly improved for the 2010 Census post-enumeration survey, which sampled 250 out of 37,488 enumeration areas seven months after the census (GSS 2012). The post-enumeration survey found an omission rate of 3%, the erroneous inclusion of 1.3% of the population in the census, and a greater chance of males (3.3%) being omitted from the census than females (2.8%) (GSS 2012) . Based on the low net coverage error of 1.8% at the national level, it was unnecessary to adjust the 2010 Census results for our analyses. However, some populations, such as migrant kayayei (female porters who carry loads on their heads at markets and transportation centres), proved challenging to enumerate in the 2010 Census since they are highly mobile and occasionally homeless; this population reportedly exceeded estimates and required additional time to enumerate in Accra (Daily Express 2010). Comparing key variables between the microdata and censuses reveals that the microdata sample from the 2010 Census more accurately reflects the complete census than the microdata sample from 2000, in which the age structure differs slightly (Table 1) . The 2000 and 2010 Censuses both included four questions to measure migration. However, the phrasing of these questions differed (Table 2) , affecting cross-census comparability. Given these changes to the phrasing of migration questions between the 2000 and 2010 Censuses, the 2010 Census National Analytical Report acknowledges that the census data underestimates people's actual mobility and does "not provide enough and adequate information on patterns and differentials of migration in a country" (GSS 2013c: 205) . Several response categories also changed between the 2000 and 2010 Censuses. Changes to response categories between censuses (e.g., additions, removals, or changes in definitions), and their analytic implications, are explored in the results. Definitions in this paper are consistent with those used by the GSS. "Lifetime migrants" are people whose residence at the census differs from their birthplace (GSS 2013c), with "birthplace" defined as "the town or village (locality) of usual residence of the [infant's] mother at the time of birth" (GSS 1999: 37) . "District of usual residence" refers to the district in which the respondent usually resides and may be the place where s/he was enumerated; however, in cases where respondents maintain multiple residences (e.g., students, military personnel), "usual residence" refers to "where the person spends most of his/her days or time" (GSS 1999: 38) . A respondent may also be considered a "usual resident" if s/he has "lived there for at least six months or has the intention of staying for the next six months" (GSS 1999: 38) .
Methods
Secondary analyses of the 2000 and 2010 Census microdata were conducted using SPSS Statistics 22.0 and Microsoft Excel 2011 software. We used direct and indirect demographic techniques (UNDESA 1970; Moultrie et al. 2013 ) to describe the scale, type, and demographic structure (e.g., age, religion, marital status) of contemporary female migration in Ghana and to assess the distribution of female migrants across age and geography. We detail these methods and their assumptions in a technical appendix (Appendix 1).
In order to represent typical age patterns of migration, we fitted a Rogers-Castro multiexponential model migration schedule to observed female migration data (Rogers and Castro 1981; Little and Dorrington 2013 ) (Appendix 1, Section A-1.1). These schedules, which range from 7 to 13 parameters depending on the model's complexity, depict the dependency between age and migration for use in population projections and in understanding migration dynamics (Little and Dorrington 2013) . While not all data will produce a shape compatible with the multiexponential model migration schedule, researchers have successfully fitted the schedule to migration flows in North America, Europe, Asia, and Africa (Little and Dorrington 2013) . To examine the effects of demographic indicators on the likelihood of a girl or woman migrating internally in 2000 and 2010, we conducted logistic regression analyses (Appendix 1, Section A-1.2). Binary logistic regression modelled the effects of selected independent variables on whether or not a girl or woman was identified in the census as ever having migrated internally. Selection of the independent variables was based on a literature review of push-and pull-factors of migration. Finally, we generated estimates of net internal female migration between subnational regions from place of birth data ) (Appendix 1, Section A-1.3). While we considered estimates produced using the cohort component method (Spoorenberg 2015) , our estimates of net internal migration from place of birth data appear more robust (Appendix 1, Section A-1.4).
Results
After first identifying all migrants in the census data, we present analyses of the demographic structure of internal migrants. We then explore the demographic characteristics of female migrants, using regression analyses to explain internal migration status, with "internal migrant" as the dependent variable (yes/no). After examining who migrates, we analyse their migration destinations. The results conclude with analyses of interregional migration, including patterns and trends in the geographic distribution of internal migrants and estimates of interregional female migration between 2000 and 2010.
Identification of migrants
Migrants in the 2000 and 2010 Censuses were identified and classified according to the criteria in Table 2 . The 2000 Census microdata identified a total of 359,960 female internal and international migrants (37.7% of the female population) and 371,577 male internal and international migrants (39.7% of the male population) (Appendix 2, Table A-7). In the 2010 microdata, the questions identified 487,376 female internal and international migrants (38.6% of the female population) and 447,485 male internal and international migrants (37.2% of the male population).
Of the female migrants identified in the 2010 microdata, international migrants comprised 3.1% of the sample (15,123). The 2000 Census permitted more refined identification of international migrants, since it collected data on place of usual residence at the time of the census and place of usual residence five years prior to the census. In the 2000 microdata, female migrants can be split into 62,929 international migrants (13.5%) and 402,146 internal migrants (86.5%). Between 2000 and 2010, the proportion of lifetime internal migrants increased for both females and males (28.7% to 35.6% and 28.1% to 34.2% respectively). The relative increase in lifetime migration was greater for females during this period.
At the subnational level, we identified interregional lifetime migration for both sexes using region of birth and region of residence at enumeration (Tables 3 and 4) . This identification ignores any interim migration and captures only migration between region of birth and region of residence at enumeration. Figures 2 and 3 condense these migration streams by sex into noncumulative, stacked column charts that compare the totals (i.e., net lifetime migration) and their shares (i.e., lifetime out-migrants, lifetime in-migrants) (Appendix 2, Tables A-8 1,000,000 1,500,000 2,000,000 2,500,000 3,000,000
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Demographic structure of internal migrants
Disaggregating internal migrants by age and sex highlights changes between groups and over time. Though Ghanaians migrate at all ages, the mean age of internal migrants increased over time. The age-related distribution of female and male regional out-migrants was assessed in greater detail using multiexponential model migration schedules ( Figure 6 ) for age cohorts x-5 to x over the period 1995-2000. Since retirement was not concentrated among specific ages in this data and the data may exaggerate older ages (Little and Dorrington 2013) , the standard 7-parameter model fitted the observed data better than the more complex 9-, 11-, or 13-parameter models, which account for more complex components such as retirement peaks and post-retirement up-slopes. The mean absolute percentage error statistic, 7% for both sexes, is within the boundaries for achieving a reasonable fit. The R-squared values for males (92%) and females (89%) are acceptable compared to the established threshold of 90%, indicating that the models reasonably fit the data (Little and Dorrington 2013) . T-statistics are significant at the 0.05 level for all coefficients. For both sexes, the rate of ascent of the labour force component is greater than the rate of this component's descent. Female migration propensity rises sharply from the age of 10, peaking at 0.09097 at the age of 23 years. Male migration propensity peaks several years later at 0.10204 at the age of 27 years. After identifying all female internal migrants in the microdata and examining migrant status by sex and age, we analysed the effects of demographic indicators on the likelihood of a girl or woman being identified as an internal migrant (Table 5) . International migrants are excluded from these regression analyses. Age, in five-year age groups, and education status were nonsignificant predictors. These variables are excluded from the final models for 2000 and 2010, as they worsened or did not significantly improve the models' ability to predict internal migrant status. The model for 2000 accurately predicts 63.5% of cases, predicting nonmigrants (85.1%) better than internal migrants (29.7%). The 2010 model improves the accuracy of predicting internal migrants (51.1%). It accurately predicts 65.7% of cases, including 75.5% of nonmigrants. Difficulties in accurately determining migrant status based on census data are likely to affect the models' predictive abilities. Although both models have low Rsquared values, they also have statistically significant predictors that can be used to draw conclusions about migrant status. Being a female migrant is significantly associated with residing in an urban area, indicating the prominence of rural-urban migration. Residing at a residence where relationship to the household head is group quarters, nonrelative, temporary head, spouse, or parent/parent-in-law also increases a census respondent's odds of being identified as an internal migrant. Female migrants are more likely than nonmigrants to report working for pay, profit, or family gain, suggesting that economic opportunity is a likely driver of migration. By 2010, female migrants are likelier to have never married than be married. Female census respondents are substantially less likely to be identified as internal migrants in 2000 and 2010 if they practise a traditional religion or Islam and if they are the children of the household head.
Interregional female migration
Key features of Ghanaian female internal migration include the high concentration of intraregional migration within all regions and out-migration from the Upper East, Upper West, Northern, Volta, and Central Regions, with no significant in-migration. The Greater Accra Region exhibited significant in-migration from all but three regions (Upper West, Upper East, and Brong Ahafo).
The importance of the Greater Accra and Ashanti Regions as internal migration destinations is further underscored by examination of interregional female migration streams between 1995 and 2000. Using five-year fixed-interval data from the 2000 Census, we calculated interregional female migration streams between 1995 and 2000 in Ghana in the population aged five years and older. Table 6 depicts destinationspecific out-migration rates for each of Ghana's regions, producing a five-year migration rate for females who survived the period 1995-2000. Three of the five highest migration rates are among females migrating to Greater Accra from the Volta (0.0180), Eastern (0.0172), and Central Regions (0.0138). The highest rate is among females in the Western Region migrating to the Central Region (0.0218). The highest rates of migrants to the Ashanti Region are among females migrating from the Upper East (0.0129) and Brong Ahafo (0.0119) Regions.
Regional estimates of the net number of interregional female in-migrants from 2000 to 2010 (Appendix 2, Table A-10) show that Greater Accra received the largest number of female migrants among all age groups. Of Ghana's estimated 804,365 total female in-migrants (Table 7) , nearly half (43.56%) migrated into Greater Accra, with the Ashanti Region, home to Ghana's second largest city, receiving 22.47% of female in-migrants. The lowest levels of in-migrants are in northern Ghana, with a net number of 662 girls and women migrating into the Northern Region (0.08%) and 6,823 migrating into the Upper East Region (0.85%). Negative numbers in Table A- Regional estimates of the net number of female out-migrants (Appendix 2, Table A-11) show that the net out-migration was highest in the Eastern Region. Of Ghana's 818,215 total female out-migrants (Table 7) , 17.34% migrated from the Eastern Region, followed by the Northern and Volta Regions (13.41% each). Net out-migration was smallest in the Upper West Region with 29,890 female out-migrants (3.65%), followed by Greater Accra with 50,179 female out-migrants (6.13%).
Negative numbers in Table A -11, such as among girls aged 5-14 years in the Upper West Region, indicate negative net out-migration. Among young girls in the Volta, Upper East, and Upper West Regions, the negative out-migration suggests that these children are likely to be returning home with a mother or father who was working outside the region. Among women aged 55 years and older in the Greater Accra, Western, Northern, Upper East, and Upper West Regions, negative out-migration suggests return migration of retiring workers.
Combining estimates of net in-migration and net out-migration reveals that net out-migration exceeds net in-migration in eight of Ghana's ten regions. Only the Greater Accra and Ashanti Regions have positive net overall migration (Table 7) . By contrast, overall net migration is lowest in the Northern and Volta Regions, with more girls and women moving out of the regions than moving into them.
Discussion
Our analyses reveal that the overwhelming focus of previous research on male internal migrants is misplaced. Internal migration in Ghana involves both sexes and warrants greater attention to sex-disaggregated analyses. Our analyses reveal that recent migration in Ghana is sex-balanced, according to the 47%-53% typology put forward by Donato and Gabaccia (2015) . Ghanaian girls and women migrate at all ages, and approximately 40%-50% of these migrants are within age groups excluded from noncensus sources of national migration data (e.g., GDHS). Working-age migration is a key feature of migration for both sexes, peaking at earlier ages for females than males. Being a female migrant is significantly associated with residing in an urban area and working for pay, profit, or family gain. These findings suggest that economic opportunity is an important driver of female migration.
Advancing our understanding of gender and migration requires paying greater attention to examining differences between the migration patterns of women and men. The historical narrative of the "passive" female migrant has no place in today's evidence. The regression results indicate increased mobility and independence among female migrants, as reflected in their living situations. Female migrants exhibit greater odds of residing in group quarters, in a household where they are the temporary head of household, or in a household with a nonrelative head of the household. Moving with a spouse is no longer a precursor to female migration. By 2010, married women were less likely to migrate than peers who had never married.
Only the Greater Accra and Ashanti Regions, home to Ghana's two largest cities, have positive net overall migration. With net out-migration exceeding net in-migration in eight of Ghana's ten regions, productive female labour losses may have a negative impact on local development efforts and local economies. The prominence of the Greater Accra and Ashanti Regions as destinations for female migrants suggests that interventions are needed in Ghana's more rural regions to reduce poverty and develop greater economic opportunities for girls and women.
Ghana's kayayei have become a visible sign of changing internal migration patterns. This growing population represents the face of female north-south, ruralurban migration in Ghana, with most migrant female youth becoming porters on arrival in Accra (Kwankye and Addoquaye Tagoe 2009). Though kayayei exist in Ghana's second and third largest cities, Kumasi and Tamale, their presence in the capital has generated particular policy concerns (Parliament 2016). There is no accurate and reliable data on the number of kayayei; estimates range from 2,300 to 160,000 in Accra (Kearney 2013; Parliament 2016) . Such variation in the estimates reveals a need for improved data on and reporting of female internal migration if policymakers are to address development-related issues in the sending and receiving communities.
Our analyses highlight the valuable information that census data provides on migration's demographic structure, patterns, and trends. Recent collaborations between the GSS and the International Organization for Migration suggest that future data collection activities in Ghana will pay greater attention to migration; however, existing census data presents an incomplete picture of contemporary female migration. Resource constraints in census offices, the expense of implementing a census, the balance of interests among census committee members, and political priorities frequently limit the number of migration questions in census questionnaires. Censuses also fail to capture migrants' underlying motivations and migration experiences.
Census analyses reveal a need for researchers to bring a gendered lens to issues such as drivers of migration, impacts of migration, and links between migration and health. Census data reveals nothing about migrants' and nonmigrants' opportunities or their perceptions of the costs and gains of migration. Breastfeeding infants may migrate with their mothers out of necessity, and girls from large families may be fostered out to aunts or other relatives. Preadolescent girls may independently decide to migrate in search of ways to pay their school fees. Censuses also miss the social and economic contributions that migrants make to their families and communities. Too often the lack of data on female migrants' contributions reinforces the outdated stereotype that girls and women take passive roles in migration. Ad hoc subnational surveys and more detailed interviews can address these aspects of migration in greater depth, complementing national-level census analyses and presenting a completer picture of contemporary migration.
The 2000 and 2010 Censuses have several limitations. Since the post-enumeration survey data collected after the 2000 Census is unavailable, it is impossible to assess the quality of the 2000 Census and whether the results required adjustment. Furthermore, the microdata from the 2000 Census is less representative of the national population than the microdata from the 2010 Census. While the post-enumeration survey conducted after the 2010 Census revealed no need to adjust the final results, the 2010 Census reportedly struggled to enumerate highly mobile populations like the kayayei (Daily Express 2010). It is possible that such migrant groups may be underrepresented, particularly if enumerators attempted to enumerate them during working hours or were unprepared to capture mobile populations' large numbers. Additional data limitations include possible reference period error for the question asking about place of residence five years prior, potential uncertainty about exact geographic boundaries, and problems reporting age.
One particular conceptual challenge is that the census questionnaires' understanding and measuring of migration do not capture contemporary migration patterns identified via other sources of migration data. Most movements between place of birth and current residence are missing. The censuses fail to capture cyclical and short-term migrations, which are commonplace in Ghana, as well as seasonal or repeat migrations and migration histories. The censuses also struggle to capture migration duration and meaningful data on intraregional migration, which is more common than interregional migration. These challenges have implications for the types of migrants and migrations that are identified and included in national analyses. Identifying these types of migration patterns in the census would significantly strengthen the predictive ability of regression models examining determinants of migration, as well as sexspecific differences between migrants.
The analyses conducted in this study provide a rich source of information on female migration across the lifespan that complements subnational migration studies and may have relevance in other low-and middle-income countries. Addressing the measurement and impact of female migration is an issue of importance for researchers, policymakers, and nongovernmental organizations working in the development sector. In order to better meet the varied needs of female migrants of all ages and to plan for changing population distribution within Ghana, we would make the following recommendations:
∂ Data collection and analyses of female migration cannot afford to exclude migrants outside 15-49 years of age. Female migrants have unique ages p e c i f ic ne e d s , s u c h a s i nt e g r a t i ng i n t o a ne w s c ho o l o r e ns u ri n g t h a t appropriate support systems exist to assist with challenges brought on by ageing. Data is needed on female migrants of all ages, not just those of reproductive or working age. ∂ While multiple surveys measure migration at the national level, the questions they use infrequently permit comparative analyses across time or across surveys. Standardizing questions on migration would allow for more comprehensive analyses of national trends. ∂ Survey questions on migration should expand upon basic demographic data to include migrants' underlying motivations, migration experiences, and economic contributions. ∂ Net out-migration in the Volta Region and northern Ghana (Upper West, Upper East, and Northern Regions) may negatively affect local economies and local development efforts. Policymakers concerned about the impact of this productive female labour loss should consider focused interventions in these rural regions to reduce poverty and develop greater economic opportunities for girls and women.
Ultimately, female migration is a dynamic process with inextricable links to development, affecting factors such as the development of communities, the delivery of social services, and the impact of remittances. Should current trends continue, female migration within Africa will rise, particularly to regions offering economic opportunities. The planning of development programmes requires far better data sources than those currently existing, as well as greater attention to analyses using a gendered lens.
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Appendix 1: Demographic methods
This technical appendix justifies the methods we used to analyse female migration. It also details the assumptions, applications, and limitations of these methods.
A-1.1 Rogers-Castro multiexponential model migration schedule
Following the instructions detailed in Tools for Demographic Estimation, we fitted a Rogers-Castro multiexponential model migration schedule to observed migration data in order to represent typical age patterns of migration (Rogers and Castro 1981; Little and Dorrington 2013) . These migration schedules range from 7 to 13 parameters, depending on the model's complexity, and depict the dependency between age and migration (Little and Dorrington 2013) . Checking the "shape" or age distribution of migrant flows by fitting a model migration schedule also permitted us to check our estimates of net internal female migration in Section A-3. Before applying this method, we obtained migration rates for single ages, examined the population's age structure, and examined the relative completeness of the census counts. We assumed that (1) the census accurately counted the population by subnational region and place of birth and (2) the census identified people who moved from one region to another in the time period of interest (1995) (1996) (1997) (1998) (1999) (2000) .
The first step in applying this method is to prepare a schedule of the observed rates. We used census data that gave the numbers of migrants who survived the fiveyear migration interval 1995-2000. From this data, it is possible to calculate one-year age propensities by backcasting census respondents to the region where they reported living in 1995. The age-specific out-migration propensity is calculated for each oneyear age group as the ratio of migrants to the number at risk of migrating over the time period (Little and Dorrington 2013) .
The second step is to decide which multiexponential model best fits the data. As noted earlier (Section 4.2, Demographic structure of internal migrants), since retirement is not concentrated among specific ages in this data and the data may exaggerate older ages (Little and Dorrington 2013) , we adopted the standard 7-parameter model rather than the more complex 9-, 11-, or 13-parameter models.
For the third step, fitting the model using Solver, we obtained an Excel Workbook for fitting model migration schedules directly from Professor Rob Dorrington at the University of Cape Town. Our calculations for fitting this model appear in a multipage Excel Workbook that is available upon request.
Then, in step four, we evaluated the model's fit using the mean absolute percentage error statistic. At 7% for both sexes, it is within the boundaries for achieving a reasonable fit. We also calculated the R-squared values for males (92%) and females (89%). Both values are acceptable compared to the established threshold of 90%, indicating that the models reasonably fit the data (Little and Dorrington 2013) . Tstatistics are significant at the 0.05 level for all coefficients. We also checked that the age-specific migration rates were visually compatible with the Rogers-Castro model and looked for extreme values that could distort the parameters in our model.
Since we employed census data for these models, they experience the limitations of census data detailed in our article (Section 5, Discussion). Furthermore, a limitation of this method is that without accurate, well-behaved data, it is possible that the model may be overparameterized if it does not produce a close fit (Little and Dorrington 2013) . Since the lowest-parameter model best fitted the data, we are not concerned about overparameterization.
A-1.2 Logistic regression analyses
To examine the effects of demographic indicators on the likelihood of a girl or woman migrating internally in 2000 and 2010, we conducted logistic regression analyses using SPSS Statistics 22.0 software. Binary logistic regression modelled the effects of selected independent variables on whether or not a girl or woman was identified in the census as ever having migrated internally (see Table 2 for criteria used to classify migrants). International migrants were excluded. Selection of the independent variables was based on a literature review of push-and pull-factors of migration. We examined the following independent variables: age (in one-year and five-year age groups), education status (ever attended or attending school), marital status, religion, ethnicity, residence (urban, rural), work status (worked for pay, profit, or family gain; did not work), and relationship to household head.
These analyses assume that the census correctly identifies all girls and women who have migrated within Ghana and that our dependent variable (ever having migrated internally) can be measured on a dichotomous scale (yes/no). We know, however, that the census questionnaires' understanding and measuring of migration do not capture contemporary migration patterns identified via other sources of migration data. Most movements between place of birth and current residence are missing, leading to a likely undercount of internal migrants. Improving the census's ability to capture contemporary migration patterns (e.g., cyclical migration, seasonal migration) would significantly strengthen the predictive ability of this regression model.
A-1.3 Estimates of net internal female migration from place of birth data
To generate estimates of net internal female migration from census data, we followed the instructions detailed in Tools for Demographic Estimation for estimating subnational regional net in-and out-migration from place of birth data . This estimation required the number of females, in five-year age groups, by subnational region in 2010 and by subnational region at the preceding census in 2000. For estimating deaths in this period, we calculated survival factors using model life tables from GSS (GSS 2013c).
Our assumptions are as follows:
1. Ghana's censuses correctly identify region of birth and accurately count the population by subnational region.
2.
We can accurately estimate the mortality of people moving between two regions in Ghana.
Before applying the method, warns demographers to examine the data's age structure of the population and the data's relative completeness. As noted in our article (Section 3.1, Data), we assessed data quality and completeness by (1) reviewing the post-enumeration surveys conducted to assess coverage and content errors (GSS 2003 (GSS , 2012 and (2) comparing key variables between the microdata and censuses. The microdata sample from the 2010 Census more accurately reflects the complete census than the microdata sample from 2000 in which the age structure differs slightly (Table 1) . Unfortunately, the 2000 Census's post-enumeration survey data is physically missing, preventing analysis of whether or not the final census results required adjustment. The 2010 Census required no adjustments based on the low net coverage error of 1.8% at the national level (GSS 2012) . While this data is imperfect, it is the best currently available for estimating net internal migration in Ghana. also warns demographers that the estimations are sensitive to census quality: for example, inaccurately recorded place of birth (e.g., respondent may be unaware of boundary changes or may be unaware of person's place of birth), inability to completely identify all migrants and from where they migrated (i.e., undercount), and net migration's underestimation of migrant flows into and out of a region.
The first step in estimating net internal migration between subnational regions from place of birth data is to decide on survival factors. While we considered survival factors generated by the 2005 life table for Ghana from the World Health Organization's (WHO) Global Health Observatory data repository (WHO 2018) (Table A-1), we ultimately used survival factors derived from the Urban Females and Rural Females model life tables produced by the Ghana Statistical Service (GSS) (2013c).
Since we had reason to believe that mortality differed between regions, using the Urban Females and Rural Females life tables produced by the GSS permitted us to better match the mortality profiles of each region. Ten-year survival factors determined by the Urban Females model life table were used to generate migration estimates for the Greater Accra (see " 5 S " in the fifth column of Table A -2) and Ashanti Regions, where the majority of girls and women reside in urban areas (90.5% and 59.6% respectively) (Figure 1) . We used the GSS's Rural Females model life table to generate ten-year survival factors used in the estimates for the other eight regions, where the rural population exceeded the urban population (see " 5 S " in the fifth column of Table A -3) . The second step is to use these survival factors to estimate the number of deaths that occurred between the 2000 and 2010 Censuses. The third step is to estimate the net number of in-migrants or out-migrants. Table A -2 works through these steps for estimating the net number of female inmigrants. The second and third columns show the number of girls and women living in the Greater Accra Region who were born outside the region, as counted by the 2000 and 2010 Censuses. We calculated the ten-year survival factors ( 5 S ) in the fifth column using data from the GSS (2013c) Urban Females model life table. The seventh column (Do) is the number of estimated deaths of in-migrants who were born outside that occurred in the ten years between censuses (n). We estimated deaths of people born outside the region (denoted by the superscript O ) aged between x and x + 10 years at the time of the first census (t), 5 , of those aged A-n and older at the first census, ∞ , and of those born between the censuses, , as follows: For those born between the two censuses For all other age groups, such as those aged 30-34 years at the time of the first census where 5 ( ) represents the number of people born outside the region (by age group) according to the census at time t who were aged between x and x + 10 years. The final column (Net M (born out)) shows the net number of female migrants into the Greater Accra Region who were born in regions other than the Greater Accra Region for each five-year age group. From 2000 to 2010, a total of 371,632 girls and women born outside the Greater Accra Region moved to the Greater Accra Region (after excluding those who moved out). Table A-3 works through the steps for estimating the net number of female outmigrants. The second and third columns show the number of girls and women living in regions other than Ghana's Upper East Region who were born in the Upper East Region, as counted by the 2000 and 2010 Censuses. We calculated the survival factors ( 5 S ) in the fifth column using data from the GSS Rural Females model life table (2013c). The seventh column (Di) is the number of estimated deaths of out-migrants who were born inside that occurred in the ten years between censuses. It is calculated in the same manner as the deaths of in-migrants who were born outside the region (Do). The final column (Net M (born in)) shows the net number of female out-migrants of those born in the Upper East Region (i.e., the number of girls and women born in the Upper East Region who moved out, less those who have returned). From 2000 to 2010, a total of 54,966 girls and women born in the Upper East Region moved out of the Upper East Region (after excluding those who moved in). After estimating net female in-migration and out-migration for each of Ghana's ten regions, we combined these estimates into Table 7 of our article. While these estimations are currently the most accurate available based on existing data, they have several limitations. As previously mentioned, the quality of census data affects these estimates. Censuses may not identify all migrants and may suffer from an undercount. Additionally, place of birth data and place of residence data are affected by misreporting if boundaries change between rounds or if respondents are ignorant of the boundaries.
A-1.4 Estimates of net female migration using the cohort component method
To strengthen confidence in our estimates of net internal female migration from census data (Section A-1.2), we compared these estimates to those generated by the cohort component method (Spoorenberg 2015) . This estimation required us to first forward-project the female population enumerated in the 2000 Census to 2005, based on estimated levels of age-specific fertility and mortality rates. We then forward-projected the estimated female population in 2005 to compare it with the actual female population enumerated in the 2010 Census. Without accurate vital registration statistics on fertility and mortality during these periods, we relied on estimations. For estimating fertility, we used age-specific fertility rates (ASFRs) for women aged 15-49 years (in five-year age groups) produced by the 2003 Ghana Demographic and Household Survey (GDHS) (GSS, NMIMR, and ICF Macro 2004) Fertility rates are representative of fertility during the intercensal period, and we can accurately estimate fertility. 3.
Female migrants have the same fertility and mortality levels as the enumerated population. 4.
The distribution of net migrants is equal across years during the intercensal period.
5.
Differences between our projected population in 2010 and the population enumerated in the 2010 Census result from migration.
The first step in estimating net migration using this method was to forward-project the females enumerated in the 2000 Census five years to 2005 (Table A- The estimates produced using the cohort component method have several limitations beyond the quality of census data. This method is incredibly sensitive to our estimated fertility and mortality rates. Using ASFRs from the GDHS and censuses produced drastically different estimates (Table A-6). ASFRs from the GDHS produced overall net out-migration in six of Ghana's ten regions, whereas ASFRs from the censuses produced overall net out-migration in only two of Ghana's ten regions. Since measures between the 2008 GDHS and 2010 Census indicate misreporting of births in the census and census fertility data of questionable reliability, we felt the GDHS ASFRs produced more robust estimates. The mortality rates illustrated less significant swings in the estimates produced using the cohort component method, depending on where we generated the survival rates from. For this reason, we consider our estimations of subnational regional net in-and out-migration from place of birth data (Section A-1.3) to be more robust, as they are affected only by mortality estimates. 
